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as tbe mixture is sufliciently cooled tbe sol ution is ready and 
will keep a long time. Wben required for use, mix I bree 
parts of tbe above solution witb one part of tbe ordinary 
ferrous oxalate developer fresbly made, by adding one part 
of a saturated solution of sulpbate of iron to three parts of 
a saturated solution of neutral oxalate of potash. Now add 
to each ounce of tbe m ixture two to three drops of a twenty 
grain solution of bromide of potassium. 

This will form a very powerful develnper for tbe gelatino
cbloride plates, and with a moderately sbort exposure will 
give a rich pur pie tone to tbe transparency. For a pure 
black tone expose lesB time, and use equal parti!l of the fer
rous oxalate and citrate of ammonia s/)luti/)ns, with an 
extra drop or two of restrainer, if required. If mucb 
warmer Iones are desired, Ilix or eight parts of tbe citrate 
solution sbould be used to one part of tbe ferrous oxalate. 
An.v shade of color may be obtained, from jet black to bright 
ruby red; but with tbe weaker developer it will be necessary 
to increase tbe exposure considerably. For instance: to 
obtain the ruby color two or tbree times tbe exposure will be 
reqllired than for tbe black tones witb tbe stronger developer. 
In tbis way a great variety of beautiful tones may be pro
duced at will; but I,be great advantage of �bis metbod of devel
opment consists in the very great latitude allowed in tbe 
exposure. When working b1. daylight alld with ne�atives of 
different degrees of density It is practically impossIble to be 
sure of getting tbe correct exposure except by repeated 
trials, unless the developer can be regulated to suit tbe ex
posure given. By U1Y method tbis is easily done. I make 
tbree or more portions of developer of different degrees of 
energy; that is, containing a greater or less proportion of 
tbe ferrous oxalate. Should tbe transparency appear under
exposed tbe developer is at once poured off and tbe develop
ment completed, and a11 tbe details brougbt out with a more 
energetic solution. In the case of over-exposure tbe opera
tions are reversed. Tbis power of correcting under or over 
exposu re in tbe development of pictures on cbloride of silver 
has not hitberto been obtained by any known metbod; and I 
tbink I may ventllre to assert tbat, without tbe power of 
compensating for errors in exposure, the process of printing 
by devel/)pment on chloride of silver, bowever beautiful in 
some of its results, would be practically uselesll. With re
gard to tbe keeping qualities of tbe developer, I find that 
after being mixed it gradually but slowly 103es its energy, 
otberwise keeping in perfect condition for several weeKs. 
jt can, bowever, at any time be reRtored to any desired 
strength by adding the proper proportion of freshly made 
ferrous oxalate developer, as in tbe first instance. 

With regard to the utility of this really beautiful process, 
I tbink few wiU question its superiorit y for the production of 
tbe most exquisite transparencies for lantern slides,or for 
making enlarged negatives. There is, however, anotber 
a pplication of tbe process wbicb may eventually prove of 
far greater'lmportance; I a11ude to tbe rapid productiOll of 
silver printsl on paper by development, instead of tbe pre
sent slow process of printing out under the negative. I bave 
already made a few experiments in this direclion, and from 
the results I have already obtained I sbould judge tbat it is 
not improbable tbat the process I bave described to you 
to-night will prove in time tbe quick printing process of the 
future. B . •  J. EDWARDS. 

ON CRYSTALLIZED ANHYDROUS GRAPE-SUGAR. 
By ARNO BEHR, Ph. D. 

ANHYDROUS grape·sugar in a state of purity has so far 
only been obtained from an alcoholic solution. Two years 
ago F. Soxhlet found tbat tbe best solvent for it is methylic 
alcobol, from wbich much larger and better developed 
cryst-&ls can be obtained than from tbe solution in ethylic 
alcobo1. I bave found that it can even more easily be pre
pared from a watery solution. 

Tbe principle that a crystal introduced into tbe super
saturated solution of tbe same substance induces crystalliza
tion, has long been applied to the practice of grape-sugar 
manufacture. In order to hasten tbe barden ing of the sugar, 
a certain quantity of the already bardened sugar of a previous 
operation is stirred into a mass. But as tbe ordinary com
mercial grape-sugar always contains tbe bydrate, the crystal
lization so obtained is also tbat of the bydrate. I put the 
question to myself, What would bappen if, instead of tbe 
bydrate, I introduced tbe crystallized anbydrous sugar into 
a concentrated solution of ordinary grape-sugar. I tried the 
experiment, and must confess tbat I had not mucb hope 
that anytbing else but crystallized bydrate would be tbe re
sult, for I expected to see the anbydride transformed into 
tbe bydrate witbin tbe watery solution. I was agreeably 
surprised wben, on tbe next morning, I found tbe glass filled 
witb a neat crystallization of anhydrous grape-sugar, from 
wbicb the liquid part could be easily drained. Tbe few 
crystals of anbydride, far from being transformed into the 
bydrate, bad induced .&n amp le crystallization of tbeir kind. 
Tbe explanation Of tbis fact is fcund in tue following: In 
its crystalline form anhydrous grape-sugar is not deli
quescent, even in very moist weather, and it is stable in 
comparatively dilute soJutions of grape-sugar. I have kept 
crystals exposed to the atmosphere of the laboratory for 
months, and duriBg moist weather, without. seeing them lose 
their sharp outlines and brigbt appearance, and I have re
peatedly found the sirup drained from a crystallization of 
anhydrous suga.r to contain as much as 26 per cent. of water. 
Tbe limits of concentration, within which this crystalliza
tion can be obtained, are ratber wide; but in order io secure 
a good result, the solution ought to contain from 12 to 15 
per cent. of water. It i s  well not to allow the mass to cool 
rapidly, or the temperature to fall much below 30° C.; for 
at a lower temperll.ture, and before the remaining sirup has 
been dill1ted by the separation of the anhydrous crystals, 
concentrated !\olutionR are rather viscous, and tbis viscosity 
prevents a free crystallization. A good temperature is 30° 
to 40° C. Tbe time within wbich tbe crvstallization is com
pleted varies between balf a day and several weeks, accord
mg to tbe purity of tbe mass. 

Tbough it is always weIl, in order to secure a uniform 
and speedy crystaUization, to start it by tbe introduction 
of some crystals, yet it ia pO'lsiblll, and, for sugars of high 
puritv, quite easy, to obtain the same crystallization by 
Slmpiy keeping tbe concentrated Rolutions at a temperature 
of about 30° C. for some time. Under tbese circumstances, 
a crystallization of anbydrous grape-sugar takes place. Tbis 
behavior of grape-sllgar is also unexpected. Soxhlet, who, 
a shOlt time ago, took out patent9 in different countries for 
tbe refining of grape-sugar by means of alcoholic liquids, 
and for tbe production of a hard crystallized grape-sugar, 
describes one of his products expressly as the hydrate of tbe 
formula, C.H •• O.+H.O; yet be concentrates bighly a solu
lion of very pure grape-sugar, and allows it to crysta11ize. at 
an elevated temperature. I bave failed, under tbe condi
tions of my experiments, to obtain the bydrate, but that it 

is possible for tbe hydrate to crystallize in large and weIl
deve10ped crystals bas been establisbed in 1877 by Halse 
and Steiner, wbo analyzed a crystallized bydrate of grape
sugar, of wbicb some crystals weigbed 4 to 5 grms., and 
wbich was readily taken for cane-sugar. 'rbis grape-9ugar 
bad made tbe voyage from England to Australia and back, 
and during tbis time had undergone tbe transformation. 

A product whicb bas for some time played an important 
part in the literature of tbis subject. is Antbon's bard crys
tallized grape-sugar. A� early as 1857, Antbon, in Prague, 
prepared a very pure sugar by crystallizing anel pressing tbe 
bldrate. He then melted tbe press cakes witbout addition 
o water, and a110wed tbe mass to solidify in moulds. He 
obtained crystalline masses, wbicb, according to his analy
sis, contained 4'7 per cent. of water, and for wbicb he 
c1aimed tbe constitution of a half bydrate of gra.pe-sugar of 
tbe formula 2 (C.H •• O.) + H.O. As he did not dram bis crys
tals, be certainly had notbing but a mixture of anbydrous 
sugar and tbe bydrate, tbe surplus water of tbe hydrate 
baving been evaporated during tue melting. Tbis bas al
ready been suggested by St(,hmann in tbe latest German edi
tion of "Muspratt's Chemistry" (vi., 2 ,077). 

Crvstallized anbydrous grape-sugar, such as I bave pre
paren from a watery solution, bas the following properties: 
Dried at 30° to 40° C., it does not retain more tban 0'2 per 
cent. of moisture, tbe moisture determination being made 
at 130° C. lt shows a neutral re action with sensitive litmus 
paper. lt mells in a capillar v  tube between 1410 and 145° C 
lt was tested in the polariscope, and showed bi-rotation. 
Landolt, in bis book dn tbe optical rotatory power of organic 
substances (" Braunscbweig," 1879, p.184), gives 32'68 grms. 
as tbe amount of pure grape-sugar, wbicb, taken instead of 
tbe normal weigbt of cane-sugar, should sbow ICO on tbe 
scale of a Ventzke-Soleil instrument. lt was found tbat, if 
tbis amount was rapidly dissolved in cold water and imme
diately polarized, it sbowed a polarization varying between 
202 and 204; if it was allowed to stand for twenty-four 
bours, 101 to 102. Tbis difference is mainly due to an error 
in Landolt's figure. Tbis figure is calculated from an as
sumed specific rotation of an=53·0. This is correct only 
for a concentration of 10 grms. of sugar in 100 c.m. of 
solution; but for a concentration of 32'68 ?rms. in 100 c.m., 
an becomes=53'57, according to Tollens s determinations. 
Therefore, 32'68 &Tms. ought to polarize 101'1, wbile tbe 
observed polarizatlOn for mono-rotation was 101 to 102. 

These are tbe facts so far as tbey refer to cbemistry; but 
in view of tbe increasing importance of grape-sugar as an 
artic1e of general consumption, I wish to add a few remarks 
with reference to tbe industrial application of these obser
vations. 

In tbe ordinary process of tbe manufacture of grape-sugar 
from starcb, tbe conditions are such tbat tbe resulting pro
duct is always far from being pure grape-sugar, bowever 
pure the starch from wbich it was derived mav bave been. 
T hough a good method for the quantitative determination 
of starch consists in its conversion with a mineral acid and 
subsequent determination with Febling's solution, yet in 
practice a smooth and complete conversion is not attainable. 
The reason for this difference lies in tbe fact that tbe chem
ist, for a complete conversion, works with a very diluted 
soluti0n, wbile tbe m:mufacturer necessarily works with so
lutions of bigher density. At a higber density, bowever, 
the acid seems to act on tbe sugar already formed, and be
fore all the dextrin is converted into sugar, tbe sugar itself 
is partially converted into sometbing else, wbich constitutes 
an impurity of the final product. So far, we know very 
l ittle about tbe nature of tbese impurities of commercial 
grape-sugar, but several chemists bave asserted tb at the 
residucs wbich remain after fermentation and distillation 
are more or less injurious to the human system. Tbis sub
ject, though, reqmres a more complete investigation. As 
tbe principal URe of a11 the grape·sugar produced is that 
which is made of it in the manufacture of fermented bever
ages, beer and wine, it is easy to understand the rising de
mand for a purer artic1e. 

F. Anthon bas, twenty years ago, called attention to the 
disadvantages arising from the use of impure grape-su�ar 
in wine makiug, and suggested a remedy. His su�gestlOn 
was to refine the ordinary grape-sugar by crystallizatlOn, and 
the use of a centrifugal macbine for tbe rem oval of the 
liquid impurities. He modified tuis process in so far as be 
used a strong press instead of a celltrifugal macbine, and, 
according to tbe testimony of several cbemists, reaUy pro
duced an article of remarkable purity. His process seems 
to bave never been used for any leugtb of time on an exten
sive scale. 

Foucbard bad already, in 1853, manufactured a refined 
grape-sugar by allowing grape-sugar solutions to cryslallize 
in barrels, and tben withdrawing the liquid portion tbrougb 
a nnmber of boles in tbe bottoms of thc barrels. 

Tbougb tbe principle of tbese refining processes is correct, 
yet tbere is a difliculty iuberent in it, whicb arises from tbe 
form and nature of tbe crystals in wbicb tbe sugar solidifies. 
Under ordinary circumstances, grape-sugar crystallizes from 
a watery solution as the bydrate in tbe sbape of very fine 
tablets, which are mostly grouped spbericaIly. Owinl\: to 
the fineness of tbe tablets and the capillarr attraction, It is 
diflicult to remove tbe impure mother-lIquor sufliciently 
from the crystals br means of a centrifugal machine, and 
even with a hydrauhc press higb purity cannot be obtained 
togetber with a large yield. lt is different with the crystals 
of anhydrous grape-sugar. Tbey are of a prismatic sbape, 
and form loose aggregations, from which tbe sirup can be 
easily removed by centrifugal force, and wbicb lend tbem
selves to a treatment of draining and washing very similar 
to tbat of cane-sugar. Under tbese circumstances it is pos
sible to produce a grape-sugar wbicb compares in purity 
with block and granulated cane sugar. A number of appli
cations for such an artic1e readily suggest themselves. Tbe 
confectioner, tbe druggist, tbe manufacturer of condensed 
milk may u,e it. In the preparation of certain wines it can 
safely take tbe place of cane-sugar, but its principal use 
ought to be in tbe kitchen for a11 tbose preparations wbere 
utmost sweetness is not sought for. It is not so well suited 
for tea or coffee, though it does not quite so unfavorably 
compare with cane-sugar, as the books will bave it. To 
obtam a moderate sweetness, equal to that produced by a 
given amount of cane-sugar, it is not necessary to take two 
and a hal f  or tbree tim es as mucb as cane-sugar, but only 
about one and two·tbirds times tbe quantity; at least I bave 
found it so, and so have some of my friends.-Ohem. News. 

ALLEGED SACCHARIFICATION OF STARCH BY WATJ!lR 
UNDER HIGH PRESsuRE.-The proportion of sugar formed is 
greater tbe le8s water acts upon one part of Rtarch. lt was 
found that the presence of a trace of free acid, as met witu 
in the potatn and the wbeat starcbes of commerce, is neces
sary. Ir this acid is removed no sugar is ge.nerated.-Prof. 
F. Soh.llet, 
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ALBUMINATED FERROUS BOROTARTRATE. 

By CARLO PAVESL 
IN the January number of the Ännali di Ohimica of Milan, 

Carlo Pavesi givei!l tue following process for preparing the 
above salt, wbicb ia stated not only to possess sedative prop
erties, but to act also as an antiseptic and antifermentative. 
According to tbe autbor its cbemical composition is tbat of 
an albuminated borotartrate of protoxide of iron. 

Pure and fine iron filings............. ... 2 parts. 
Boric acid in fine powder................ I " 

Tartaric acid in fine powder .. ... . . .. . . . .. 1 
Fresh egg albumen...................... 6 H 

Common water. . . .  . ••. . . .. . •  . . . •. .  ••• q. s. 
Throw tbe two acids into a 8uitable porcelain capsule and 

tben the iron filings, adding suflicient water to convert the 
whole into a liquid. The mixture ie beated to a temperature 
wbich gradually increases from 176° F. to 212° F., at which 
point tbe capsule is taken off tbe fire and tbe mixture is 
allowed to cool. Tbe alburnen is then added and tbe wbole 
weIl mixed until it is reduced to a homoe:eneous mass. It 
is then set aside for a week in a place where tbe tempera
ture does not exceed 76° F., tbe mixture being stirred from 
time to time so as to insure tbe cbemical combination of 
the tartaric and boric acids and the alburnen. At the end 
of tbis time the mixture is filtered through bibulous paper, 
more water being added if necessary to render tbe filtration 
less diflicult. Tbe liquor tbus obtained is tben submitted 
to a beat that must not exceed 95° F., for fear of coagulat
ing tbe alburnen. Tue solution being evaporated to dryness 
the residue is finely powdered and kept in weIl stoppered 
bottles. . 

Tbe principal cbaracteristics of albuminated ferrous boro
tartrate are described as follows: lt forms a ligbt straw
colored powder of a not disagreeable taste, wbicb does not 
possess the styptic fiavor of so manl otber preparations of 
iron; it i& inodorous and soluble m water; treated with 
liquor ammonire or witb potasb or soda no decomposition 
takes place and no precipitate is tbrown down, an important 
property wbicb merits the attention of prescribers. With 
tannic acid and potassium sulphide it gives a black pre
cipitate and with potassium cyanide a blue precipitate, 
wbile tbe addition of strong acids separates the bodc acid 
ami tbe albumen. 

lt is c1aimed by tbe autbor tbat tbe ferrous borotartrate 
being in union with the albumen of tbis compound will, 
wben it is introduced into tbe system, be speedily absorbed 
by the mucous membrane of tbe stomacb and carried into 
tbe blood witbout being previously decomposed, and tb at 
finding itself in contact with tbe sodium albuminate cnn
tained in tbe blood, a new salt of soda and albuminate of 
iron will be produced wuicb is tbe true basis of the blood. 

The antbor observes tbat tbe two acids, boric and tartaric, 
being well united by the aid of the water, form soluble boro
tartaric acid, wbicb, coming into contact with tbe finely 
divided iron and albumcn, produces a salt with a dnplicated 
acid. This salt, be considers, as possessing the important 
tberapeutical properties of its components, and baving a 
taste that is far fr/)m disagreeable, ougbt, wben oppor
tunely administered, to be of the greatest service in clinical 
medicine. 

Dr. tJazzatino, of Naples, bas experimented in potassic 
ferrotartrate for external use, especially in tbe cases of 
ulcers with a retrogressive tendency, as weB as pbagedenic, 
atonic, gangrenous, and syphilitic SOl' es. Dr. Cazzatino bas 
obtained very decided results in such cases, for which 
reason he hopes to obtain similar results with tbe al
buminated borotartrate of the sesquioxide of iron in can
cerous and otber ulcers, by soothing the pain, disinfecting 
tbe sores, and promoting granulation and ultimate cicatri
zation. 

Tbe ferrous borotartrate united with albumen is said to 
constitute a salt with a double acid, having an action Hut 
generis, wbicb when introduced into tbe system by tbe 
stomach does not disagree witb persons even of tbe most de
licate constitution, besides being soluble in water witbout 
undergoing decomposition. 

The autbor concludes by recommending tbe salts of man
ganese to be used in conjunction with tbose of iron in cases 
of anremia and otber disorders wbere martial preparations 
are indicated. 

CAMPHORATED CHLORIDE OF CALCIUM.* 
By CARLO PA VESL 

WITH tbe view of i nvestigating tbe results obtained from 
tbe application of antiseptic substances to tbe cure of in
fectious diseases, the autbor bas, at different times, under
taken various researcbes into tbe properties of aromatic, an
tiseptic, and disinfecting substances. His attention was bence 
attracted in a special way to campbor and cbloride of cal
cium, chloride of calcium being cbosen as possessing aU the 
antiseptic properties of cblorine, wbile it is not only not 
deleterious but is of easy application. 

Tbe autbor describes tbe properties, the mode of pre
paration, as weil as tbe various applications of a compound 
whicb be bas obtained by mixing cbloride of calcium with 
camphor in certain proportions and under particular con
ditious, and wbicb be considers to possess valuable prop
erties that ought no longer to be neglected, eitber by pby
sicians or pbarmacists. 

Tbe compound, whicb he bas called "campborated cblo
ride of calcium," is easily prepared. Tbe following process 
will be found the quickest and most economical: 

Cbloride of calcium . . .. .. . .. . . ... .. .. .  " 50 parts. 
Powdered campbor . • • • •  • • •  . ... . . .... . .. 5 " 
Alcohol. . . . . . . . • . . . . . . . . . .••. • . . . . . . . • .  25 
Common water . .• • . . . . . . . .. . . .. . . . . . . . .  150 " 

The campbor is dissolved in tbe alcobol in a glass fiask, 
and the cbloride of calcium and water added to it. ·rbe in
gredients must be tborougbly mixed, by allowing tbe mix
ture to stand for several days, dnring wbich time it must be 
weIl shaken every now and tben. Tbis baving been done 
tbe preparation must be filtered tbrougb bibulous paper. To 
tbe re�idue remaining in tbe filter a small quantity of dilute 
alcobol sbould be added 80 as to dissolve as much as pos
sible out of tbe mixture. 

T'hus prepared camphorated chloride of calcium forms a 
limpid liqmd, tbe odor of wbich recalls tbnse of cbloride 
of calcium and camphor. Tbe liquid will not bear dilution 
witb water, wbicb tbrows down tbe campbor as a 1locculent 
precipitate. • 

Tbe solution added to milk coagulates it immediately, tbe 
curd formed keeping perfectly sweet for a length of time. 

• Abstract of a paper in the .AlInali di Ohimica for January.-PlIann. 
.Tour. 
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